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ABSTRACT

Obesity and obesity-related diseases may emerge as a major public health issue in the near future. There
are several effective methods to prevent obesity, such as diet, sports, and pharmacotherapy. However, these
methods provide temporary weight loss. Bariatric surgery, which has become widespread in recent years,
stands out as a method for providing permanent weight loss in obesity treatment. Bariatric surgery not only
restricts the volume of the stomach and limits calorie intake but also provides weight-controlled weight
loss in the long term. It is considered the most effective treatment method for addressing diseases such as
hypertension and diabetes accompanying obesity. Due to its success in preventing obesity, it is a frequently
preferred surgical method today. In the postoperative period of this method, potential complications follow-
ing other surgical interventions that are specific to this method can be observed. Early postoperative com-
plications include bleeding, atelectasis, venous thromboembolism, anastomotic leakage, and rhabdomyolysis.
On the other side, late postoperative complications include dumping syndrome, marginal ulcers, and nutri-
tional and vitamin deficiencies. Prevention, early diagnosis, and treatment of these complications are essential
for the success of bariatric surgery to prevent morbidity and mortality. This review discusses complications
commonly encountered in the postoperative period, nutritional problems, and the importance of patient
follow-up in individuals undergoing bariatric surgery.
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Introduction

Obesity, a disease whose prevalence increases worldwide every year, causes negative effects
on many organ systems and ranks second among the preventable causes of death around the
world. Today, it is spreading rapidly due to factors such as easy access to ready-to-eat food,
the prevalence of sedentary lifestyle, and increasing welfare level.'"? In 2014, the World Health
Organization reported that approximately 40% of the adult population were overweight and
13% were obese.** The other reason why obesity is such a significant health problem is that it
harbors many diseases. Because it predisposes individuals to chronic diseases such as diabetes
and hypertension and even results in mortality, approaches to prevent obesity have become
popular® The first approach to the treatment of obesity, a serious public health problem, is
lifestyle modification. Other treatment modalities that can be used in cases of inadequacy of this
change are pharmacologic treatment, psychological treatment, and surgical treatment.** Surgical
treatment can be administered to patients who cannot achieve weight loss despite lifestyle
modification, pharmacologic treatment, and psychological treatment options. Surgical treatment
approaches can be classified as restrictive applications, malabsorptive applications, and combined
bariatric procedures.'®!® Restrictive applications include restricting gastric volume, with the most
commonly used methods being gastric banding and sleeve gastrectomy."* Malabsorptive pro-
cedures are not preferred today. Combined bariatric procedures include both restrictive and
malabsorptive procedures. The most commonly used malabsorption method is surgical interven-
tion, known as gastric bypass.'® Patients who are candidates for morbid obesity surgery should
be evaluated by a multidisciplinary team and have the procedure performed by experienced
surgeons. All invasive or minimally invasive techniques developed for the treatment of obesity
are briefly called bariatric surgery. Bariatric surgery is used to treat not only obesity but also
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metabolic diseases such as diabetes.'*'? Sleeve
gastrectomy stands out as the most preferred
method because it provides effective and rapid
weight loss with low morbidity and mortality
compared to other bariatric surgical interven-
tions. The surgical treatment of obesity has
become widespread since the National Institute
of Health (NIH) announced to the world that
the surgical approach is an effective treatment
for individuals with morbid obesity.2%?

Processes before Bariatric Surgery

Obese individuals should be evaluated by phy-
sicians specialized in various fields to undergo
bariatric surgery. This requires checking anthro-
pometric measurements, individual goals and
weight loss expectations, as well as factors lead-
ing to weight gain (age, lifestyle, medications,
pregnancy and lactation, menopause, smoking
cessation, sleep duration, and working hours),
the existing medical conditions in the patient,
psychological diagnoses/problems  related to
nutrition, previous weight loss efforts (diet suc-
cess/failure), alcohol use and smoking, family his-
tory, physical activity, and necessary laboratory
tests.*?* Besides, as a rule, the main and first
criterion is to have a body mass index above 40
or to have an additional disease (hypertension,
hyperlipidemia, sleep apnea syndrome, and dia-
betes) above 35. However, conditions contrain-
dicating general anesthesia, pregnancy, hormone
disorders, coagulation disorders, alcohol depen-
dence, and polypharmacy serve as criteria for
not performing bariatric surgery. %

Processes after Bariatric Surgery

As with any surgical intervention, various com-
plications may be observed following bariatric
surgery. These are classified as early (within 30
days postoperative) and late (after 30 days post-
operative) complications, which are categorized
as major (requiring reoperation or resulting in
mortality) and minor (surgery-independent and
surgery-related). Early complications include
bleeding, atelectasis, anastomotic leakage,
venous thromboembolism, and rhabdomyolysis.
Late complications include dumping syndrome,
marginal ulcers, nutritional and vitamin deficien-
cies, and psychiatric problems. Additionally, hair
loss, gallstones, kidney stones, bone metabolism,
and psychological and neurologic disorders may
be observed.???

* Important factors affecting surgical success after
bariatric surgery.

*  Nutritional disorders after bariatric surgery and
methods of prevention.

* The importance of patient follow-up after bariat-
ric surgery.

Nutritional Problems after Bariatric Surgery

Numerous physiological and anatomical changes
can be observed following bariatric surgery.
As these changes directly affect nutrition and
behavior, they may lead to various undesirable
situations. Therefore, nutritional changes after
bariatric surgery should be closely monitored.
Otherwise, complications related to nutrient
deficiency may be observed due to reduced
nutrient intake compared to the preoperative
period.**3¢ Nutritional disorders following bar-
iatric surgery can be categorized into short-
term and long-term. Short-term nutritional
disorders include emesis, dehydration, diarrhea,
constipation, food intolerance, and dumping*’*
While pharmacological agents are used to pre-
vent emesis, diarrhea, constipation, and dump-
ing syndrome, a total of 1.5-2 L of fluid should
be provided in a small and frequent manner,
optimizing fluid intake to prevent dehydration.*
Long-term nutritional disorders involve macro
(protein, carbohydrate, and fat) and micro (vita-
mins and minerals) nutritional deficiencies as
well as weight regain.*** Table | presents vari-
ous complications seen in cases of micronutrient
deficiency.®*? The use of acid neutralizing drugs
in the first months following bariatric surgery,
along with the development of intolerance to
meat, which is rich in iron, stand out as significant
factors that increase the risk of iron deficiency.>
Calcium carbonate absorption is impaired in
the presence of a less acidic environment with
a shrinking stomach following bariatric surgery.
Calcium deficiency may also be exacerbated
by reduced consumption of phytate and/or

Table 1. Various Complications in Cases of
Micronutrient Deficiency
Deficient
macronutrients  Complications
Thiamine Beriberi,
Wernicke—Korsakoff syndrome
Calcium Paresthesia
Seizures
Folate Megaloblastic anemia
Zinc Acrodermatitis enteropathica
Diarrhea
Hypogonadism
glossitis
Iron Microcytic anemia
Vitamin D Calcium withdrawal from bones
Vitamin A Visual disturbances
Vitamin E Skin disorders
Hair disorders
Nail disorders
Vitamin K Bleeding disorders
Vitamin B12 Megaloblastic anemia
Copper Immune system disorders

polyphenol-rich foods.>**> Vitamin D may mod-
ulate vascular inflammation, vascular smooth
muscle cell proliferation, the renin-angiotensin
system, cardiomyocyte proliferation, myocar-
dial fibrosis, and proliferation.** Furthermore,
it increases calcium  absorption.
Therefore, it is crucial for maintaining bone
health to eliminate deficiencies*”** Thiamine is
a crucial micronutrient and its deficiency may
occur acutely following any bariatric surgery,
particularly in patients with prolonged vomit-
ing, which may lead to irreversible severe neu-
rologic symptoms. A study on diabetic patients
suggested that thiamine deficiency plays a role
in diabetic retinopathy.-* Thiamine deficiency
following bariatric surgery has been reported
to be treated with other B complex vitamins
and magnesium to ensure maximum thiamine
absorption and proper neurologic function.®?
Percent body weight loss, persistence of gastric
symptoms (nausea and vomiting), noncompli-
ance with nutritional monitoring, and decreased
albumin and transferrin are among the most
common risk factors associated with thiamine
deficiency.®* Folic acid plays a fundamental role in
the methionine synthase-mediated conversion
of homocysteine to methionine, which is neces-
sary for central nervous system function. Folic
acid deficiency is typically observed after gastric
bypass and is associated with inadequate food
intake rather than decreased absorption.®¢
B12 deficiency may lead to folic acid deficiency.
Vitamin B2 in foods is bound to proteins and is
released by hydrochloric acid, pepsin, and pan-
creatic enzymes, but this process may be inter-
rupted after gastric bypass. The production of
intrinsic factor, a protein derived from gastric
parietal cells that is essential for the absorp-
tion of vitamin B12, is reduced or absent in the
bypassed stomach. With decreased release of
intrinsic factors, vitamin BI2 absorption also
decreases. Bl 2 supplementation can be initiated
in the first 6 months, and it is recommended to
add 350-1000 mcg/day oral BI2 supplementa-
tion or 1000 mcg/month intramuscular injection
until a sustainable normal B12 level is achieved
following surgery.?”® The most common mac-
ronutrient disorders related to inadequate
nutrient intake after bariatric surgery are pri-
mary protein malnutrition and protein-energy
malnutrition. The loss of muscle mass result-
ing from low-energy nutrition and inadequate
protein intake cannot be prevented.”””> There
are studies suggesting that ghrelin is helpful in
combating malnutrition in children with protein
malnutrition.”* Bone mineral density and serum
magnesium levels have also been reported to be
low in malnourished children with protein defi-
ciency.”® A study identified an inverse relation-
ship between vitamin B2 level, total protein,

intestinal
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albumin level, and malnutrition score.”® Protein
malnutrition can be identified by a serum albu-
min level of <35 g/L, which cannot be explained
by hepatic failure or renal or nonsurgical gas-
trointestinal loss.”” Protein requirements vary
based on the bariatric surgery method.”® To
prevent protein malnutrition, individuals should
be encouraged to consume foods with high
bioavailability/quality protein.”” Since the diges-
tion and absorption of carbohydrates, another
crucial macronutrient, undergo changes after
bariatric surgery, the risk of dumping syndrome
increases. As 130 g/day carbohydrate provides
sufficient glucose to the central nervous system,
it is advisable not to take it below this dose and
to prefer fiber-rich complex carbohydrates.®%€!

Patient Follow-up after Bariatric Surgery

The most important factors determining the
success of surgical intervention are patient eval-
uation and follow-up. Pre- and post-operative
nutrition programs should be established, and
patient compliance with this program should be
strictly monitored. Regular postoperative nutri-
tion follow-up is highly important for chang-
ing lifestyle after bariatric surgery. Adequate
follow-up of the patient, as generally accepted
in the literature, facilitates weight loss, reduces
the risk of eating disorders, and prevents
nutrition-related complications (vomiting, diar-
rhea, fatty stools, dumping syndrome, hypo-
glycemia, gallstones, gastric complications, and
gastrointestinal bleeding) in the postoperative
period.# Although patients are informed about
the process before surgery, the information
they receive can be confusing. Therefore, it is
important to follow up and inform the patient
at regular intervals. Information that may seem
unnecessary to patients before surgery may
become more meaningful over time. The more
detailed the nutritional history in the early post-
operative period and the more nutrition edu-
cation a patient receives, the more likely he/
she can understand the causes of pre-existing
nutritional problems and have the opportunity
to increase problem-solving skills for solution
suggestions.®® Although there are no published
standards for the nutritional follow-up of bariat-
ric surgery patients in Turkey, studies show that
patients who are not regularly followed up are
less successful in losing weight and encounter
more nutrient deficiencies compared to patients
who are under regular follow-up.® Patient fol-
low-up after bariatric surgery may vary based
on the type of surgical method and comorbid-
ity. However, it is recommended that patients
be followed up at least every 2-3 months in
the first year after surgery and once or twice a
year after the first year® During follow-up, it is

recommended to monitor fasting blood glucose,
complete blood count, liver function tests, lipid
profile, total protein, albumin, prealbumin, total
protein, iron, zinc, selenium, copper; vitamin
BI, BI2, folic acid, vitamin A, vitamin D levels,
parathormone, and if necessary, vitamin E, vita-
min K levels, prothrombin time and blood clot-
ting time, and glycolyzed hemoglobin levels. 5!
Patients should also be followed up for comor-
bidities, including hypertension, hyperlipidemia,
diabetes mellitus, sleep apnea syndrome, fatty
liver disease, gallstones, and kidney stones. They
should be referred to the relevant specialist for
revision of medical treatment.”

In conclusion, the inability of other methods
used to treat obesity to ensure long-term
weight loss and the occurrence of weight
regain have caused bariatric surgery meth-
ods to become increasingly widespread both
in Turkey and worldwide. Although obesity
is eliminated through bariatric surgery and
accompanying diseases can be prevented, seri-
ous nutritional disorders are observed after
surgery. Therefore, individuals undergoing bar-
iatric surgery should be followed up frequently
and regularly. Macro and micronutrient supple-
mentation during follow-up, whose lack may
cause serious complications, is crucial for the
success of the surgery.
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